Cooperative communication is going to play a vital role in the next generation wireless networks. In this paper we derive the expression for symbol error probability (SEP) of a two-user cooperative diversity system, where two users cooperate through the decode-and-forward (DF) relaying with binary phase-shift keying (BPSK) modulation in a flat Rayleigh fading environment. We compare the computational results obtained by the SEP expression with the simulation results using maximal-ratio combining (MRC), equal-gain combining (EGC) and selection combining (SC) techniques. Numerical results show the performance of a cooperative diversity system with maximal-ratio combining is giving better results compared to SC and EGC techniques.
Introduction
Cooperative diversity is a new form of spatial diversity where diversity is achieved through the cooperation between users presented in the network. The key idea behind this technology is sharing the power, computation and antenna resources of the neighboring users in the network. It is also going to be a promising alternative to combat the multipath fading and to provide the reliable communication [1] . An analytical study about the user cooperation is first discussed in [2] . The amplify-andforward (AF), decode-and-forward (DF) and coded cooperation methods are discussed in [3] . In [4] , SEP is derived for a two-user cooperative diversity system. In [5] , some new closed form expressions are derived in a flat Rayleigh fading environment. In this paper we consider a fundamental cooperative diversity system, where two users cooperating through the DF relaying with BPSK modulation in a flat Rayleigh fading environment. The rest of the paper has been organized as follows. In Section 2, system model of a fundamental cooperative diversity system is discussed and mathematical expressions are given. In Section 3 different combining techniques are discussed. In Section 4 we derived the SEP expression for a two-user cooperative diversity system. Simulation results are presented in Section 5. In Section 6 we have given the conclusions.
System Model
We consider a cooperative diversity system with two users and a single destination. Let us assume user 1 acts as a source and user 2 relays the data received from user 1 to the destination. In time frame 1, user 1 transmits the data 1 x to the destination directly as well as to the user 2. In time frame 2, user 2 decodes the data 1 x and forwards as 1 x to the destination as shown in the Figure 1.
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Conclusions
We investigated the performance of a two-user cooperative diversity system using MRC, EGC, SC techniques. First we compared the cooperation and non-cooperation modes for different 12  values. We also compared the MRC, EGC, SC with each other in providing better diversity. The obtained simulation mode is better than the no large range of SNR value creases. From the Figure 3 , we observe that the MRC improves the diversity significantly over EGC and SC, when 12 15 dB   and 1d  is varied between 5 to 15 dB. We also observe similar increase in performance when 12 25 dB   and 1d  is varied bet en 5 to 20 and computation results 
